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Method and Installation for Producing Dual-Phase Steel 


The invention relates to a method and a device for producing dual- 
phase steel with a two-phase microstructure of 70 to 90 % ferrite 
and 30 to 10 % martensite from the hot-rolled state by a controlled 
temperature guiding and defined cooling strategy during the cooling 
of the steels, inter alia by means of water cooling after their 
finish rolling, wherein in a first cooling stage the cooling curve 
enters the ferrite region and, after reaching the required ferrite 
contents, further cooling to temperatures below the martensite 
starting temperature is carried out in a second cooling stage. 

The targeted structural transformation by a corresponding cooling 
of the steels is known. For example, in DE 44 15 752 Al a method 
for generating hot wide strip is described in which, before the 
first transformation, between the continuous casting device and a 
compensation furnace, the surface temperature of the slab is 
reduced to a sufficient depth (at least 2 mm) so that a structural 
transformation from austenite to f errite/pearlite is achieved. In 
this context, the cooling time is selected such that at least 70 % 
austenite is transformed into f errite/pearlite . A renewed 
transformation into austenite with new orientation of the austenite 
grain boundaries is carried out subsequently in the compensation 
furnace. In this way, it is to be achieved that even scrap metal 
of second quality, in particular, scrap metal with copper contents, 
can be used as a raw material without undesirable accumulations of 
copper on the grain boundaries of the primary austenite. 
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When manufacturing dual-phase steels, one takes also advantage of 
an occurring structural transformation by means of a targeted 
cooling, but now temporally after the transformation has occurred. 
The adjustment of a dual-phase microstructure depends in this 
connection significantly on the cooling speeds made possible by the 
device technology and on the steel composition. Important for the 
manufacture of dual-phase steels is a sufficient ferrite formation 
in the first cooling stage. 

With respect to device technology^r a sufficient ferrite formation 
is achieved, for example, by cooling with water to a temperature of 
approximately 620 - 650 °C with subsequent air cooling. The 
duration of air cooling (approximately 8 seconds) is selected such 
that at least 70 % of the austenite is transformed into ferrite 
before the second cooling stage begins. A transformation into the 
pearlite stage should be avoided during the first cooling stage as 
well as during air cooling. 

In the second cooling stage there must still be so much cooling 
capacity present that hasp temperatures below the martensite 
starting temperature are achieved. Only then the formation of a 
dual-phase microstructure with ferrite and martensite components is 
ensured. This known manufacture presents no problem for small 
strip speeds because sufficient cooling capacities for the 
martensite transformation are available at the end of the first 
cooling stage. 

For very high strip speeds, however, the beginning of the second 
cooling stage can be displaced within the current cooling stretch 
to such an extent that the subsequent martensite formation occurs 
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only incompletely or not at all because then the cooling capacity 
for adjustment of the required low-temperature (< 220° C) is no 
longer sufficient. A mixed microstructure of ferrite^. bainite and 
proportions of martensite will result that cannot fulfill the 
desired mechanical properties of a pure dual-phase microstructure, 

Based on this known prior art, it is an object of the invention to 
provide a method and a device for producing dual-phase steel 
wherein a fast and quantitatively sufficient structural 
transformation of the austenite into ferrite is possible even at 
high strip speeds . 

The above object is solved according to the invention with the 
characterizing measures of claim 1 in that during the first cooling 
stage the cooling curve of the steels is adjusted with such a low 
cooling speed of 20 K/s to 30 K/s that the cooling curve enters the 
ferrite region with a temperature still so high that the ferrite 
formation can take place quickly and that already at least 70 % of 
the austenite has been transformed into ferrite before the 
beginning of the second cooling stage. 

With the inventively slower cooling with a cooling speed lower than 
in known methods, the cooling curve enters the ferrite region 
temporally later but at a higher temperature than in the known 
methods, i.e., the transformation of the austenite into ferrite 
begins slightly delayed but at a higher temperature than in the 
known methods and it occurs also faster as a result of the higher 
temperature. It is especially beneficial when the ferrite region 
is reached as quickly as possible while at the same time the 
transformation temperature is high. 
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In comparison to the known methods, a degree of transformation of 
at least 70 % is reached so early that there is sufficient cooling 
capacity in a given cooling stretch for the subsequent martensite 
formation. This means that at the end of the first cooling stage a 
sufficiently large quantity of austenite has been transformed into 
ferrite so that the conventionally performed air cooling can be 
eliminated and the second cooling stage can follow immediately 
after the first cooling stage. 

In order to perform the cooling with the desired low cooling speed, 
the principle of a dispersed cooling is applied according to the 
invention. This is a water cooling process in which water is 
applied to the goods to be cooled by water cooling stages arranged 
successively at a spacing. By adjusting the number of the water 
cooling stages, their spacing from one another, as well as the 
effective length of the water cooling stages, the cooling speed as 
well as the applied water quantity can be optimally adjusted to the 
goods to be cooled (the mass of the goods to be cooled and/or the 
surface of the goods to be cooled) . The cooling can also be 
realized by a cooling medium quantity that can be adjusted 
continuously. 

As a result of the adjustment to the goods to be cooled, the 
dispersed cooling can be temporally expanded until the desired 
degree of transformation has been reached without there being the 
risk that, as in the known methods of fast cooling, the cooling 
curve leaves the ferrite region already beforehand as a result of 
cooling that is too intensive. 
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In comparison to cooling according to the prior art, by means of a 
dispersed cooling or cooling with a continuously adjustable cooling 
medium quantity, less water is applied until the transformation 
temperature is reached. This differential water quantity can now 
be applied during the transformation in order to force the carbon 
separation from the ferrite into the residual austenite and to 
thereby accelerate the ferrite formation. The residual austenite 
regions are enriched with carbon to such an extent that they 
transform into martensite already at cooling speeds of 20 - 30 K/s. 

Since a defined holding period for the cooling in air is no longer 
needed in order to ensure a sufficient ferrite formation, the 
production of dual-phase steels can be realized on a portion of the 
cooling stretch. In this connection^ the employed portion of the 
cooling stretch is very much shorter than in known methods with air 
cooling . 

When the required microstructure components for dual-phase steels 
can be adjusted without air cooling, this results in significant 
advantages for the operator. Fewer device components are required 
for the production of dual-phase steels. At the same time, the 
production spectrum can be broadened in comparison to the prior art 
with changed process and strip parameters (for example, higher 
strip speed) . 

A device for performing the method of the invention is 
characterized by a cooling stretch arranged behind the last 
finishing roll stand and comprised of several water cooling stages 
positioned successively at a spacing or cooling systems with a 
continuously adjustable cooling medium quantity. The number of 
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water cooling stages, their effective length and their spacing from 
one another are changeable according to the invention so that this 
cooling stretch can be adapted in a simple way to changing 
geometries of the goods to be cooled as well as to different strip 
speeds . 

Further advantages, details, and features of the invention result 
from the following description of an embodiment schematically 
illustrated in the drawings. 

It is shown in: 

Fig. 1 a schematic illustration of the fast cooling and the 
dispersed cooling as well as their arrangement in a mill 
trains- 
Fig. 2 a time-temperature-transformation curve; 

Fig. 3 the degree of austenite transformation for fast 
transformation; 

Fig. 4 the degree of austenite transformation for dispersed 
cooling . 

In Fig. 1 the end of a mill train is schematically illustrated. It 
is comprised of the last finish roll stand (1), the rolling stock 
or goods to be cooled (2), and a hasp (3) with deflection rolls or 
drivers (4) . Above this part of a mill train two different cooling 
stretches are shown. With the cooling stretch (5) according to the 
prior art an early, fast cooling of the goods to be cooled (2) is 
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realized by a continuous water supply. In the cooling stretch (6) 
according to the invention water cooling stages (7) are arranged 
successively at a spacing so that the cooling is "dispersed". 

The different transformation results caused by the different 
cooling methods (5;. 5) are represented in an exemplary fashion in 
the following schematic illustrations. 

In Fig. 2^ a time-temperature-transformation curve of the course of 
the cooling curve (9) for cooling according to known methods and 
the cooling curve (10) for a dispersed cooling are illustrated, 
wherein on the abscissa the time (Z) in seconds and on the ordinate 
the temperature (T) in °C are indicated. 

The cooling curve (9) shows the cooling course for the strategy 
conventionally employed nowadays (early, fast cooling to a certain 
holding temperature with subsequent air cooling, followed by 
further cooling to lower temperatures below the martensite starting 
temperature) . The first cooling stage (11) of the cooling curve 
reaches relatively early the transformation region for the ferrite 
formation (F = ferrite region) at the point (8) and also remains in 
this region (F) for a relatively long time as a result of the 
holding time (12) with air cooling before a further cooling to a 
temperature below the martensite starting temperature (M = 
martensite, B = bainite, P = pearlite) takes place by means of the 
second cooling stage (13) starting at the point (17). 

In contrast, with the dispersed cooling the cooling curve (10) with 
its first cooling stage (14) reaches the ferrite region (F) at the 
point (15) later in comparison to the cooling curve (9) . Since 
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after reaching the ferrite region (F) the dispersed cooling is 
initially maintained^ no time-consuming waiting period with air 
cooling is required, and the cooling curve (10) leaves the ferrite 
region (F) earlier. 

The dispersed cooling is maintained within the ferrite region (F) 
until the desired degree of transformation has been reached. The 
further cooling by means of the second cooling stage (16) is 
carried out directly thereafter. 

The austenite transformation rates which can be achieved with the 
described different cooling strategies, i.e., the known fast 
cooling and the dispersed cooling, can be seen in the two next 
illustrations of Figs. 3 and 4. The cooling time (Z) in seconds and 
the degree of transformation (U) of the austenite transformation 
into ferrite are illustrated on the abscissa and on the ordinate, 
respectively. 

In the fast cooling (Fig. 3), during the first cooling stage (11) 
of the cooling curve (9) first a strong ferrite formation up to 
approximately 53 % takes place which then increases during the 
following air cooling (12) to approximately 62 %. However, this is 
not sufficient for the production of dual-phase steels. 

In contrast thereto, with the dispersed cooling (Fig. 4) according 
to cooling curve (10) a considerably higher ferrite contents has 
already been formed in the first cooling stage (14) in the same 
time period and approximately 82 % austenite has already been 
transformed into ferrite before the second cooling stage (16) 
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occurs (the dual-phase steels produced nowadays have generally a 
contents of > 80 % ferrite) . 

The invention is not limited to the exemplary cooling curves 
described in the illustrations; other cooling curves as, for 
example, in cooling systems with a continuously changing cooling 
medium quantity are possible which, in keeping with the invention, 
result in higher transformation temperatures. Also, the invention 
is not limited to water cooling; other cooling systems can also be 
employed which lead to an earlier reaching of the ferrite region at 
high temperatures . 
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Claims 

1. Method for producing dual-phase steels with a two-phase 
microstructure of 70 to 90 % ferrite and 30 to 10 % martensite 
from the hot-rolled state by a controlled temperature guiding 
and defined cooling strategy during the cooling of the steels, 
inter alia by means of water cooling after their finish 
rolling, wherein in a first cooling stage the cooling curve 
enters the ferrite region and, after reaching the required 
ferrite contents, a further cooling in a second cooling stage 
to temperatures below the martensite starting temperature, is 
carried out, characterized in that during the first cooling 
stage (14) the cooling curve (10) of the steels is suggested 
with such a low cooling speed of 20 K/s to 30 K/s that the 
cooling curve (10) enters the ferrite region with such a high 
temperature that the ferrite formation can take place quickly 
and that before begin of the second cooling stage (16) already 
at least 70 % of the austenite is transformed to ferrite. 

2. Method according to claim 1, characterized in that the second 
cooling stage (16) immediately follows the first cooling stage 
(14) without intermediate air cooling and holding time. 

3. Method according to claim 1 or 2, characterized in that the 
cooling is realized during the first cooling stage (14) by a 
dispersed cooling with the aid of water cooling stages (7) 
arranged successively at a spacing or with cooling systems 
with a continuously changeable cooling medium quantity. 
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4. Method according to claim 3, characterized in that the 
dispersed cooling is continued during the transformation of 
the austenite into ferrite up to the desired ferrite contents 
of at least 70 %• 


5, Device for performing the method according to one or several 
of the preceding claims, for producing dual-phase steels from 
the hot-rolled state, characterized by a cooling stretch (6) 
arranged behind the last finish roll stand (1) and having 
water cooling stages (7) positioned successively at a spacing 
or having cooling systems with a continuously adjustable 
cooling medium quantity. 

6. Device according to claim 5, characterized in that the number 
of water cooling stages (7), their effective length, and their 
spacing from one another are changeable or continuously 
adjustable in the case of quantity control. 
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Translation of i^ncted Pag^s 2, 2a and Claims 1-4 of 
WO 00/05422 <PCT/EP99/05113) 

of a dual-phase microstructure depends in this connection 
significantly on the cooling speeds made possible by the device 
technology and on the steel composition. Important for the 
manufacture of dual-phase steels is a sufficient ferrite formation 
in the first cooling stage. 

With respect to device technology, a sullicient ferrite formation 
is achieved, for example, by cooling with water to a temperature of 
approximately 620 - 650 "^C with subsequent air cooling. The 
duration of air cooling (approximately 8 seconds) is selected such 
that at least 70 % of the austenite is transformed into ferrite 
before the second cooling stage begins. A transformation into the 
pearlite stage should be avoided during the first cooling stage as 
well as during air cooling* 

In the second cooling stage there must still be so much cooling 
capacity present that hasp temperatures below the martcnsito 
starting temperature are achieved. Only then the formation of a 
dual-phase microstructure with ferrite and martensite components is 
ensured- This known manufacture presents no problem for small 
strip speeds because sufficient cooling capacities for the 
martensite transformation are available at the end of the first 
cooling stage. 

For very high strip speeds, however, the beginning of the second 
cooling stage can be displaced within the current cooling stretch 
to such an extent that the subsequent martensite formation occurs 
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only incompletely or not at all because then the cooling capacity 
for adjustment of the required low-temperature (< 220° C) is no 
longer sufficient. A mixed microstructure of ferrite, bainite and 
proportions of martensite will result that cannot fulfill the 
desired mechanical properties of a pure dual-phase microstructure- 

From EP-A-0 747 495 a method for manufacture of hot-rolled steel 
sheet is known whose structure comprises at least 75 % ferrite and 
at least 10 % martensite. For its manufacture, the steel is cooled 
in a targeted fashion after hot-rolling, in particular, in a first 
cooling stage with a cooling rate of 2 to 15°C/s within a time 
period of 8 to 4 0 seconds to a temperature between Ar^ point and 
730''C and thereafter in a second cooling stage with a cooling rate 
of 20 to 150 per second to a temperature of 300 °C. As an 
alternative, a quick cooling with a cooling rate of 20 to ISO'^C/s 
is used before the first cooling stage that leads to a temperature 
below the hr^ point. 

From the printed publication Patent Abstracts of Japan vol. 00 6, 
No, 191(C-127), 30 September 1982, and JP 57 104650 A {Kobe Steel 
Ltd.). 29 June 1982, a method for manufacturing a hot-rolled steel 
sheet comprised of ferrite and a proportion of 1 to 30 % martensite 
is known which is also generated by a two-stage cooling. According 
to this method, cooling is carried out slowly to a temperature 
between the Ar^ point and 550 ""C at a cooling rate of 5 to 
30''C/second and, suiDsequentiy, cooling is carried out with a last 
cooling rate of > 30''C/s to a temperature in the range of 350 to 
50CC in a second cooling stage. 
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Based on this known prior art, it is an object of the invention to 
provide a method and a device for producing dual-phase 
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Claims 

1. Method for producing dual-phase steels from the hot-rollf^d 
state with a two-phase microstructure of 70 to 90 % ferrite 
and 30 to 10 % martensite by a controlled temperature guiding 
and defined cooling strategy during the cooling of the steels, 
inter alia by means of water cooling after their finish 
rolling, wherein in a first cooling stage at a cooling rate of 
< 30 K/s the cooling curve enters the ferrite region and, 
after reaching the required ferrite contents, further cooling 
is carried out in a second cooling stage at a cooling rate of 
> 30 K/3 to temperatures below the martensite starting 
temperature, characterized in that 

a) the first cooling stage (14) is carried out in a cooling 
stretch of water cooling stages (7), arranged 
successively at a spacing, or in a cooling system with 
continuously changeable cooling medium quantity vzith a 
cooling rate of 30 K/s adjusted such 

b) that the cooling curve (10) enters the ferrite region a 
temperature still so high that the ferrite formation can 
take place quickly; and, 

c) before begin of the second cooling stage (16), which 
follows without intermediate air cooling and holding time 
directly after the first cooling stage (14), already at 
least 70 % of the austenite is transformed Lo f ex rite. 
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Method according to claim 1, characterized in that the cooling 
of the first cooling stage is continued during the 
transformation of the austenite into ferrite up to the desired 
ferrite contents of at least 70 %, 

Device for performing the method according to one or several 
of the preceding claims, for producing dual-phase steels frnm 
the hot-rolled state, characterized by a cooling stretch (6) 
arranged behind the last finish roll stand (1) and having 
several water cooling stages (7) positioned successively at a 
spacing or having cooling systems with a continuously 
adjustable cooling medium quantity. 

Device according to claim 3, characterized In that the number 
of water cooling stages (7), their effective length, and their 
spacing from one another are changeable or continuously 
adjustable in the case of quantity control. 
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foreign application (s) for patent or inventor's certificate or of aiiy PCT international 
application (s) designating at least one country other than the ISiited States of Atrerica 
listed below and have also identified below ai^ foreign application (s) for patent or 
inventor's certificate or any PCT international application (s) designating at least one 
country other than the Ufcdted States of America filed by tte on the sane subject matter 
having a filing date before that of the application (s) of vMch priority is claitiBd: 


EE0:QR FQREIQT/PCT APPLICftnCN(S) AND ANY FBIOBTIY dAIMS UNDER 35 U.S.C. 119: 


ooosnRY 

(if PCT, indicate PCT) 


APPLICATTCSSr MjyiBER 


DATE OF FILING 
(day, iranth, year) 


PRIORITY CLAIMED 
UNDER 35 use 119 


GERMANY 


198 33 321.8 


24 July 1998 


X 


YES 


NO 


YES 


NO 
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Prwih-infaf^ Declaration For Parent i^licatioa and Power of Attorney (Ctontimied) 

(includes' Reference to PCT Jntematianal J^licatians) 


Docket No. 
HM-394 


I hereby, cladin the benefit imder Title 35, Uiited States Goc3e, §120 of any Ubited 
States application (s^) or PCT international plication (s) designating the iMted 
States of AttBrica that is/are listed below and, insofar as the subject inatter of each 
of the claims of the application is not disclosed in that/those prior application (s) 
in the tranner provided by the first paragraph of Title 35, Uiiited States Code, §112, 
I acknowledge the duty of disclose material information as defined in Title 37, Code 
of Federal Regulations, §1.56 (a) vAActi occured between the filing date of the prior 
application (s) and the national or PCT intemation filing date of this application: 


PRIOR U.S. APPLKanCNS C3R PCT INTERNATICNZ^ APPLICftTICNS DESIQMnMG IHE U.S. 
BENEFIT UNDER 35 U.S.C. 120: 


FOR 


U.S. APPLICATICKS 


STMHSfCHBOC OE; 


U,S. APPLICmCa^ MMER 


U.S. FILING DATE 


PATENTED 


PENDING 


ABANDONED 


PCT APPLICanONS DESIOiATING THE U.S. 


^^PCF APPLICATICN M). 


PCT FILING DATE 


U.S. SERIAL NO. 


POWER OF ATTORNEY: As a named inventor, I hereby ^poiat the follcwing attorney (s) 
3 and/or agent (s) to prosecute this application and transact all business in the Patent 
y and Tradatiark Office connected therewith. (List name and registration nrniber) 

ERIEORiai KimFPNER, REG, -NO. 29,482 


Send Correspondence to: 


342jmDISCN AVai OE^ SUlllj 1921 


Direct Telephone Calls to: 

ERTKHRICH KUEIFFIIER 
(212) 986-3114 



FULL ISIAME 

Family Name 

Fiz^t Given Name 

Second Given Name 


OF INVEISriDR 




2 


Siprock 

August 



RESIDENCE & 

City 

State Or Foreion Country 

Citizenship 

0 

CITIZENSHIP 


Genxany ^2)1^/ 

Genrflny 

1 

POST OFFICE 

Post Office Address 

City 

State & Zip Code 


ADDRESS 






Marburger Tor 18 

57072 Siegen 

Gentany 
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FULL JMAMei , 


HXZw^L- IjjJLVcxi ivallic: 

oecjLtfiu ljjlvgtj iVdrne 

2 

OF INVENIQR 





JKJibJX'iilNILJi « 




0 

CmZEISISHIP 




2 

POST OFFICE 

ftost Office Address 

City 

state & zip Code 


M3DRESS 





Cccbined Declaratioa For Eareat i^gpO^catican and Power of Attomey (C3mt±aiied) 

(ineludes' Reference to FCT International Applications) 


Docket No* 
HM-394 



FULL ]SIZ\ME 

Family Name 

First Given Name 

Second Given Name 

2 

OF INVENTOR 





RESIDENCE & 

City 

State Or Foreicm Country 

Citizenship 


CmZENSHIP 





POST OFFICE 

Post Office Address 

City 

State Sc Zip Code 


ADDRESS 





I herety caeclare that all statarents made herein of ir^ own knowledge are true and that 
all statotients tiBde on inforrration and belief are believed to be true; and further 
that these statannents were itade with the knowledge that willful false stateitients and 
the like so made are punishable by fine or inprisonnient, or both, under section 1001 
of Title 18 of the Uhited States Code, and that such willful false stataients may 
jecpardize the validity of the ^plication or any patent issued thereon. 


SIGNATURE OF JNVENICR 201 

SIQSmURE OF INS/ENTCR 202 

SiaSIATURE OF INVENTCR 203 

DATE ^ 

A 

LATE 

DATE 
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(XMBINEa DBdARATICN FOR PARQW APELICATICN AND POWER OF ATTORNET 

(includes Reference to PCT Intematicnal Applications) 


Attorney's Docket No. 
HM-394 


As a b^low n^med inventor, I hereby declare that : 
My residence, post office address and citizenship are as stated below next to try narre, 

I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original, first and joint inventor (if plioral nartes are listed below) 
of the subject tnatter which is claimed and for which a patent is sought on the 
invention entitled: METHOD AND INSTALEaATICN FOR HEOX3CINS DOAL-EHASE STKKri 

the specification of which (check only one iten below) : 

is attached hereto. 

was filed as IMited States application 


Serial No. 
on 


and was amended 

en (if applicable) 


X 


was filed as PCT international application 
Number PCT/EP99/05113 


on July 17. 1999 


and was arrended imder PCT Article 19 

on (if applicable) . 

I hereby state that I have reviewed and understand the contents of the above -identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of 
this application in accordance with Title 37, Code of Federal Regulations, §1.56 (a) . 

I hereby claim foreign priority benefits under Title 35, liiited States Code, §119 of any 
foreign application (s) for patent or inventor's certificate or of any PCT international 
application (s) designating at least one country other than the ISiited States of America 
listed below and have also identified below any foreign application (s) for patent or 
inventor's certificate or any PCI international application (s) designating at least one 
country other than the liiited States of America filed by me on the same subject matter 
having a filing date before that of the application (s) of which priority is claimed: 


PRIO[R FOtREIOT/PCr APPLICATICN(S) AND ANY" PRIORITY CLAIMS UNDER 35 U.S.C, 119: 


COUNTRY 
(if PCT, indicate PCT) 

APPLICATION NUMBER 

DATE OF FTTiTNG 
(day, month, year) 

FIRIORITY CLAIVED 
UNDER 35 use 119 


198 33 321.8 

24 July 1998 


X 

YES 


NO 






YES 


NO 
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CcEbijaecU Declaration For Parent ^^lication and Power of Attorney (Continued) 

(includes Reference to PCI International Applications) 


Docket No. 
HM-394 


I hereby claim the benefit under Title 35, iMted States Code, §120 of any iMted 
States application (s) or PCT international application (s) designating the United 
States of Aiterica that is/are listed below and, insofar as the subject matter of each 
of the claims of the application is not disclosed in that/those prior application (s) 
in the manner provided by the first paragraph of Title 35, United States Code, §112, 
I ackno/^ledge the duty of disclose material information as defin.ed in Title 37, Code 
of Federal Regulations, §1,56 (a) which occured between the filing date of the prior 
application (s) and the national or PCT intemation filing date of this application: 


EMOR U.S. APPLICATICNS OR PCT BTTERNATIONAL APPLICATICNS DESIQIATIMG THE U.S. 
BE15EFIT UNDER 35 U.S.C. 120: 


FOR 


U.S. APELICATICNS 


SlzmJSfCXZECK CUE) 


U.S. APPLICATION NOVBER 


U,S. FILING DATE 


PATEISriED 


PENDnSiG 


ABANIDONED 


PCT APPLICAnCNS DESIOIATING OHE U.S. 


-iCT APPLICATION NO. 


PCT FILING DATE 


U.S. SERIAL NO. 


POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney (s) 
hi and/or agent (s) to prosecute this application and transact all business in the Patent 
^'f and Tradanark Office connected therewith. (List name and registration number) 

FRISnRICH KUEFFNERr REG* NO. 29,482 


Send Correspondence to: 


ERTEDRICH KUEETNER 

342 MADISCN AVEIIDE, SUTEE 1921 

NEW YORK, N.Y. 10173 


Direct Telephone Calls to: 

ERTKHRICH KUEEPNER 
(212) 986-3114 



FULL NAIVE 

Family Name 

First Given Narr^ 

Second Given Name 

2 

OF INVEiSTDOR 

Siprock 

August 



RESIDENCE & 

City 

State Or Foreion Country 

Citizenship 

0 

CITIZENSHIP 


Gexnany 

Gemany 

1 

POST OFFICE 

Post Office Address 

City 

State & Zip Code 


ADDRESS 

Iferiofurger Tor 18 

57072 Siegen 

Gexmany 
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Ccotoined Declaratioia For Parent i^licaticax and Power of Attorney (CSontinued) 

(includes Reference to PCT International /plications) 

Docket No. 
HM-394 


FULL NAME 

Family. Naxne 


First Given Name 

Second Given Name 

2 

OF INVEISnOR 






RESIDENCE & 

City 


State Or Foreicm Country 

Citizenship 

0 

CITIZENSHIP 





2 

POST OFFICE 

Post Office Address 

City 


State & Zip Code 


ADDRESS 







FUIIj ISIAME 

Family Name 


First Given Name 

Second Given Name 

2 

OF INVENTOR 






RESIDENCE & 

City 


State Or Foreion Country 

Citizenship 


CITIZENSHIP 






POST OFFICE 

Post Office Address 

City 


State & Zip Code 


ADDRESS 






I herdoy declare that all statorHots made herein of trY own knowledge are true and that 
all statatents itBde on information and belief are believed to be tme; and further 
W that these statennents were made with the knowledge that willful false statennents and 
Q the like so made are punishable by fine or irrpriscnment, or both, under section 1001 
q£ Title 18 of the Itoi-ted States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 

SIOmURE OF mVENFOR 201 

SIGNATURE OF mVEmOR 202 

SIQslATURE OF INVENTOR 203 

DATE 

DATE 

DATE 
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